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Content

 Noise hit extraction method
e Number of track distribution & 3 tracks event
 Noise hit distribution

 Comparison, # of track distribution, track correlation
e With the run61(with lead plate in front of the INTT box)

 Track size distribution
e With the run61 (vertical rotation 13.7 degree)
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Noise level estimation - Method 3, remove multi-tracks

Residual tolerance : same (same as chip 8)

Criteria :
1. Remove all good tracks in this event (1st, 2nd, 3rd, ...)
* Good track definition : residual < 0.1374 mm (Run 52)
2. For the remaining clusters, the size of the cluster ==
3. Adc value (energy deposit) == 22.5 (adc0)

In the example :
9 clusters — 2 good tracks
3 noise hits
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Layer-1 alignment, universal correction

The function of the layer-1 alignment correction
Z Type A sensor : from Run 52
Type B sensor : from Run 33 (Due to low statistic at sensor B of run 52)

Run 33

Beam spot is in sensor B
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Run 52 Run 89

run52, chip dependency of alignment run89, chip dependency of alignment run33, chip dependency of alignment
Error bar : fit gaussian width Alignment on layer-1 0.44 Error bar : fit gaussian width Alignment on layer-1 Error bar : fit gaussian width Alignment on layer-1
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3 tracks, run52, elD 64018 check

(multrack) Number of tracks in event

Entries 133386
Mean 1.013
Std Dev  0.1208
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N track

Event ID Layer  Chip Channel ADC BCO full
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File : run52_no_clone.root
One of the 3-good-tracks event

Layer O : 3 clusters
Layer 1 : 3 clusters
Layer 2 : 3 clusters

s
*
S
*
L
*
L
*
L
*
*

oo ogTuLTuiui OO
* % ¥ X X ¥ E *
00 00 0O 0O OO OO OO DO OO
* % H X O X ¥ * *
% % O ¥ ¥ ¥ ¥ ¥ *

This event has 3 good tracks (based on the algorithm)
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3 tracks, run52, elD 64018 check

Event ID Layer  Chip Channel ADC BCO full
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3 tracks, run52, elD 64018 check
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64018
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Iayer channel hit position (energy weight) layer-1, U8 alignment correction final DOSitiOﬂ
0 (module = 1) 21 -8.3070 0 -8.307
0 32 -7.4490 0 -7.449
0 122 -0.4290 0 -0.429
1 (module = 6) 14 -8.8530 -0.294 -9.147
1 25, 26, 27 -7.8836 -0.294 -8.1776
1 79, 80 -3.7650 -0.294 -4.059
2 (module = 5) 2 -9.7890 0 -9.789
2 14 -8.8530 0 -8.853
2 26 -7.9170 0 -7.917

find the

find the 2th track

1th track

64018 position
64018 position

-8.17757 -8.853

-9.147 -9.789

find the 3th track
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64018 position
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3 tracks, run52, elD 64018 check

find the 1th track !! chip ID : 8 eID : 64018 position :|-7.449 -8.17757 -8.853

find the 2th track !! chip ID : 8 eID : 64018 position :|-8.307 -9.147 -9.789
find the 3th track !! chip ID : 8 eID : 64018 position :|-0.429 -4.059 -7.917

Run52, elD : 64018, 3 good tracks
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INTT Geometry (to be confirmed)

what you want to know = ~ 183.4984 mm ; The thickness of an INTT ladder =
- silicon ; 0.32 mm
silver epoxy glue +0.014
19.05 mm HDI copper +0.0376
HDI capton : +0.38
CFRP thickness +0.3
CFRP tube + 0.3*2(wall) + 1.5(inner rad)
. CFRP thickness +0.3
26.1 ghm
| —
117 mm ) ) 57 mm
24 mm '|3.05§
L
€« E <«
5 mm § 5 mm
83 mm
ladder : 3.4516 mm 166:mm
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3 tracks, run52, elD 64018 check

Do the extrapolation to the closest scintillator

Run52, elD : 64018, 3 good tracks
Seems to be not from the beam
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~ 183.4984 mm
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Run 52 - method 3, noise level

Criteria :
1. Have at least one good track
2. cluster size ==

15.83% of the events have at least
one additional hit (cluster size == 1)
besides at least one good track.

(mul-track removal) Run52, noise level, layer 0

%‘ s B Entries 133386
w 10 = Mean  0.05122
. StdDev  0.2436
10°E
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1
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(mul-track removal) Run52, noise level, layer combined
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(mul-track removal) Run52, noise level, layer 1
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Noise adc distribution (8-ray electron + noise hit)
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Mean 61.46
Std Dev 40.01

Edep distribution of
the noise hits
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Run 52 - method 3, noise level

Criteria :
1. Have at least one good track

2.
3.

cluster size ==
ADC value == 22.5

8.52% of the events have at least

one additional hit (cluster size == 1)

besides at least one good track.

Entry

10°

10*
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10?

(mul-track removal) Run52, noise level, layer 0

Entries
Mean
Std Dev

133386
0.01326
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(mul-track removal) Run52, noise level, layer combined
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Mean
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(mul-track removal) Run52, noise level, layer 1
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Noise adc distribution (6-ray electron + noise hit)
12000 _ Entries 11828
B Mean 22.5
i Std Dev 0
10000[—
8000;
60001~ Edep distribution
w00l the noise hits
2000;
07 \‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\
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| of

(mul-track removal) Run52, noise level, layer 2

Entries 133386
10° = Mean  0.06073
E StdDev  0.2419
10* =
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10 =
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-2 0 2 4 6 8 10 12 14 16

# of the noise hit
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Run 52 - method 3, noise hit map

Criteria :
1. Have at least one good track

2. cluster size ==

Cheng-Wei Shih (NCUHEP, Taiwan)
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Run 52 - method 3, noise hit map

Criteria :
1. Have at least one good track

2. cluster size ==

Cheng-Wei Shih (NCUHEP, Taiwan)
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Run 52 - method 3, noise hit map

Criteria :

1. Have at least one good track
2. cluster size ==

3. ADC value ==22.5

The Noise hit and the delta-ray electrons can not be well separated.

cmpTs Chip15 Chip14

|
_ =

Chip15 Chip14

Chip16 Chip15 Chip14

E 8§ 8 § B

..... - —Thipz —  Chipt

g

o

11 12
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Run 52 - method 3, noise hit map

Criteria :

1. Have at least one good track

2  cluster size == The Noise hit and the delta-ray electrons can not be well separated.
3. ADC value == 22.5

Chip15 Chip14

|
_

Chip15 Chip14

Chip1s

Chip12
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Run 52 MC, method 3

] 250
200
150
100

12

Pure MC, no fake noise hit

(multrack) Number of tracks in event

. Chipia——  Chip17 Chip16 Chip15 Chip14
I ——

Chip5 Chip4 Chip3 Chip2 Chip1

6 —
%’ 1O§ Entries 584691
L E Mean 1
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SPHENIX INTT
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Run 52 MC, method 3

Criteria :

1. Have at least one good track

2. cluster size ==

2.6% of the events have at least

one additional hit (cluster size == 1)

besides at least one good track.

(mul-track removal) Run52, noise level, layer 0

6 —
..E 10 F Entries 584691
w - | Mean  0.009032
B Std Dev 0.09696
10°
10
10°
o|
1OEl|lll\\\‘Tllllllllllllllllllllllllllll
-2 0 2 4 6 8 10 12 14 16

# of the noise h
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(mul-track removal) Run52, noise level, layer combined

6 —
g 10 E Entries 584691
Ll - Mean 0.03189
1057 StdDev  0.2122
1O4§
10°E
107
10
1=
:lllll\\\‘\\\‘\\\‘\\\lllllllllllllllll
-2 0 2 4 6 8 10 12 14 16
# of the noise hit
(mul-track removal) Run52, noise level, layer 1
6 —
%’ 10 2 - Entries 584691
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= StdDev  0.1065
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# of the noise hit
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Entry

Noise adc distribution (6-ray electron + noise hit)
- _ Entries 18646
6000~ Mean 103.1
B Std Dev 51.11
5000 ot :
' Edep distribution of
s000F- the noise hits
30001 i
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1000
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# of the noise hit
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Run 52 MC, method 3

Criteria :

1. Have at least one good track

2. cluster size ==
3. ADC value == 22.5

0.32% of the events have at least

one additional hit (cluster size == 1)

besides at least one good track.

(mul-track removal) Run52, noise level, layer 0

6 —
%‘ 10 2 _ Entries 584691
w - Mean  0.001069
B StdDev  0.03289
10°E
10*
10°
10°
10
71'111\\\‘jll1llllllllllllllllllllllll
-2 0 2 4 6 8 10 12 14 16

# of the noise h
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Entry
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Entry
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(mul-track removal) Run52, noise level, layer combined

3 _ Entries 584691
C Mean 0.003193
B StdDev  0.05696
— | L1l L1 | ‘j 1 l L1l l L1l l L1l l L1l l L1l l L1l | 1

-2 0 2 4 6 8 10 12 14 16
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(mul-track removal) Run52, noise level, layer 1
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- Std Dev 0.03215
El | L1l L1 | ‘j 1 l L1l l L1l l L1l l L1l l L1l l L1l | 1
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Noise adc distribution (6-ray electron + noise hit)

E _ Entries 1867
1800— Mean 225
C Std Dev 0
1600— . . .
o Edep distribution of
: the noise hits
1200(—
1000{—
800
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200
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0 50 100 150 200 250 300 350 400 450 500
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# of the noise hit

19



Run 52 MC, method 3, hit map

Criteria :

1. Have at least one good track _ _
2. cluster size == Pure MC, no fake noise hit

Chip16 Chip15 Chip14

Chips Chip2 Chip1

] 10 11 15
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Run 52 MC, method 3, hit map

Criteria :
1. Have at least one good track

2. cluster size ==
3. ADC value == 22.5

Pure MC, no fake noise hit

-

Chip15

Chip20 ES=UNpI=——=  Chip18 Chip17 Chip16

Chip2

Chip7 —Chiph______ Chips Chipa Chip3

9 70 11

Chip14

Chip1

12

7 8

6
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Comparison - run52 noise distribution

Entry

Entry
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(mul-track removal) Run52, noise level, layer combined

Entries
Mean
Std Dev

133386
0.08867
0.2966
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(mul-track removal) Run52, noise level, layer combined
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Comparison, # of track in each event

Universal alignment correction was applied e+
Same tolerance : 0.1374 mm ~

Entry

Run 52 MC Run 52 Run 64, with lead plate
(multrack) Number of tracks in event (multrack) Number of tracks in event (multrack) Number of tracks in event
10°E : > : > :
- Entries 584691 ..E Entries 133386 ..E - Entries 25089
E Mean 1 L 5 Mean 1.013 1] - Mean 1.124
- Std Dev  0.02072 10 = Std Dev  0.1208 4l Std Dev  0.3522
10° - 107
10°E al I
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- 10 102
102 = E C
: I~ B Il B . '
g 10° - |
_IIII|IIII|IIIIIIII|IIII|IIIIIIII|IIII|IIII|IIII :IIII|IIII|IIIIIIII|IIII|IIIIIIII|IIII|IIII|IIII :IIII|IIII|IIIIIIII|IIII|I|,'I|IIIIIIIII|IIII|IIII
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The correlation of double tracks in single event

Daughters
Incident track /‘ Any correlation ?
Run 52 MC Run 52 Run 64, with lead plate
Track A slpe - Track B slope Track A slpe - Track B slope Track A slpe - Track B slope
> [ > - e - .
= 16— Entries 234 35-. - Entries 1589 ..E L Entries 2733
D - Mean  -0.002097 | W 220 Mean 00007154 |  LLI B Mean  0.000316
B StdDev  0.07365 - StdDev  0.04293 300+ StdDev  0.03898
14f 200}~ -
1oL 180F 2501~
B 160 -
10 A 140 200\~
o 120 B
- 100F 1501~
6 801 -
- - 100
Al 60 -
B 40F- o
2 C S0r
7IIII|III IIII|IIII|IIII|I :IIII|IIII| fi IIII|IIII J._llllllll 7IIII|_I-LIIJ_I IIII|IIII I—JIIIIJ.IIII
-04 -03 -0.2 -0A1 0 0.1 0.2 0.3 0.4 -04 -03 -0.2 -01 0 0.1 0.2 0.3 0.4 —%.4 -0.3 -0.2 -01 0 0.1 0.2 0.3 0.4
A.U. AU. A.U.
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Run 61, hit map

I Laver O

Hit map, module ID : 6

Hit map, module ID : 5
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Run 61 MC, hit map

Hit map, module ID : 1
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Comparison - cluster size distribution

10*

10°

10?

10

Run 52

Run52, cluster size, all clusters, layer : 0

Mean

Entries

188490
1.344

Std Dev 0.7429

—
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Cluster size
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All clusters

Run 61 MC

Run61, cluster size, all clusters, layer : O

Run 61

Run61, cluster size, all clusters, layer : 0

- Entries 60491 %’ N Entries 406001
~ Mean 1.744 L - Mean 1.758
; Std Dev  0.7512 10° - StdDev  0.7235
g vertical rotation : ; vertical rotation :
* A= =
= 10° =
= 10°E
| Ll l L | ‘ 11| ‘ 1 1 1 ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 ‘ 11| | | 10 — | Ll l L | ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 ‘ 11| ‘ 1 1 1 ‘ 1 1 1 | |
-2 0 2 4 6 8 10 12 14 16 -2 0 2 4 6 8 10 12 14 16

Cluster size Cluster size
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Summary

* |t’s possible to have three good tracks in one event.

* The adc value cut is new considered. The suppression power is strong.
* The distribution of the hit map is still not uniform.
 Some clusters still pass all the criteria in the MC run.

e |t’s almost impossible to separate the noise hit and delta-ray electron
well. (finding a droplet in rain)

* In the Run64 (with lead plate in front of INTT Box), the # of track
distribution is more wider than the normal case.

e The track correlation study is performed. Most of the di-tracks seem to
be from the same incident track.

* The vertical rotation configuration makes the cluster size distribution
wider.
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Back up



Run 61 condition

SPHENIX INTT

Run-061: Vertical rotation

Data file
BeamData_20211210-0928_0.dat

Beam

Momentum : 1000 MeV/c
Position: the dark box was moved to south by 3 cm, beam is on chip 10,11, 23, 24|

Setup
H/V B
Vertical 13.7°

Trigger: scinti C only
veto, FEM AD 4 7 AANERun53 & [E U (coincidence input to veto and FEM
are same as run53)

Measurement time

15min

HitMap

.
L
s
i
1%
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